ABSTRACT The specialized conducting systems of 44 hearts with posterior-inferior acute myocardial infarction were studied to clarify the anatomic basis of atrioventricular (AV) block. The results showed a lack of correlation between the block and the lesional pathology of the specialized conducting system. On the other hand, an evaluation of the atrial prenodal myocardium revealed strong clinicopathologic correlation between the block and the necrotic damage to these fibers. Twenty-nine or 97% of patients with AV block showed acute necrosis of the prenodal atrial myocardium. Considering the conducting prenodal septal atrial myocardium as a suprahisian structure, the necrosis at this level would provide an anatomic basis of the block in posterior-inferior acute myocardial infarction. Analysis of the behavior of the AV block after pharmacologic treatment further established a relationship between the block and acute lesions in the central conduction system. Circulation 75, No. 4, 733-736, 1987. BETWEEN a fifth and a third of all patients suffering posterior acute myocardial infarction (P-AMI) develop grade II to III atrioventricular (AV) block.'`2 In the majority of patients surviving the acute phase, the block is generally transient and its prognostic significance is variable and rarely grave.3
BETWEEN a fifth and a third of all patients suffering posterior acute myocardial infarction (P-AMI) develop grade II to III atrioventricular (AV) block.'`2 In the majority of patients surviving the acute phase, the block is generally transient and its prognostic significance is variable and rarely grave. 3 Most electrophysiologic studies favor a suprahisian origin of the AV block in P-AMI.24'5 However, the block has also been ascribed to the His bundle level. 6 Although clinical and electrophysiologic studies generally agree on the transient nature and suprahisian location of the block, the anatomic basis of the electrical disturbance remains a matter of controversy.2 Nonanatomic mechanisms have also been advocated to explain the AV conducting disturbance. Likewise, temporal hypoxia,1 cholinergic reflexes,3 and a local increase in extracellular hyperkalemia have been implicated in the genesis of the block. 7 The anatomic basis of the block may be hidden in topographic sites not previously studied in this con-text, such as the conducting septal prenodal atrial myocardium. In this morphologic study we sought to clarify the anatomic basis of the AV block in P-AMI.
Materials and methods
We studied the hearts of 44 patients with P-AMI. A grade III AV block was recorded in 26 cases and grade II block was found in four.
Routine histopathologic examination of the infarcts included postmortem coronary angiography and step sectioning of the coronary arteries. Camera lucida drawings were obtained from four tetrazolium hydrochloride-stained, whole heart slices taken at regular intervals from base to apex. Each slice was then further divided into an average of 10 to 12 mapped and numbered sections comprising the entire slice. The sections were stained with hematoxylin and eosin, and the extent of the infarct was then evaluated morphometrically.
Study of the specialized AV conducting system and the atrial prenodal myocardium was and/or in the bundle of His. Eleven of the 14 hearts from patients without AV block also showed absence of lesions in the prenodal fibers, whereas only three had acute prenodal necrosis (table 2). The combination of necrosis in atrial prenodal myocardium and conducting system was observed in 13 cases, 1 1 of which had AV block, one atrial fibrillation, and one sinus rhythm. Nineteen cases had necrosis of atrial prenodal myocardium and normal conducting system, and in 18 of these an AV block was also recorded. Finally, of the 12 cases in which acute lesions could not be demonstrated, only one developed AV block. Isolated necrosis of the specialized conducting system was not present without associated necrosis in the prenodal fibers (figure 2). lar concomitant lesions in the node and in the bundle of His. Significantly, in none of the 10 cases were electrical disturbances recorded on last admission. Finally, two other cases with chronic abnormalities in the node and/or His bundle had AV block, but both also showed acute lesions in the corresponding atrial myocardium.
Discussion
Previous investigators tried unsuccessfully to establish a clinicopathologic correlation between the necrosis and the AV block in patients with posteroinferior infarction."`X Our results show a close relationship between the AV block and the necrosis displayed by the prenodal atrial myocardial fibers; 29 of the 30 cases with AV block (97%) showed concordant necrosis of the prenodal fibers. Moreover, 1 1 of the 14 cases without AV block did not have acute necrosis of the atrial fibers adjacent to the node. If we consider the fact that the suprahisian block is, from an electrophysiologic perspective, a nodal-bound block, the acute lesions should involve the nodal tissue. But if we consider the conducting prenodal septal atrial myocardium as a suprahisian structure, the necrosis at this level would provide the anatomic basis of the block in posteroinferior acute myocardial infarction. From the perspective of vascularization, the double anterior and posterior vascular supply of the node contrasts with the adjacent supranodal atrial myocardium irrigated by a single vessel.'-" These vascular considerations-the predominance of necrosis in the prenodal fibers and the relatively scanty positive findings related to the specialized conducting system-strongly favor our results.2 5. t1
The acute lesions of the central conducting system found in AV block implies a lack of response to therapy. Seventy-five percent of the blocks responding to treatment failed to reveal necrosis in the specialized conducting tissue, the percentage rises to 80% if we include those cases spontaneously reverting to sinus rhythm.
In summary, we conclude that the main cause of the AV block in P-AMI is necrosis of the atrial prenodal myocardium. There is also a strong suggestion that the absence of reversion of the block is mainly related to acute lesions of the central conducting system.
Although some authors related scarring of the specialized system to the AV block in P-AMI,' our data show a total lack of correlation between chronic lesions involving either the conducting system and/or atrial prenodal myocardium and AV block. Further research of the atrial myocardium will contribute to a better understanding of clinicopathologic correlation between suprahisian electrical disturbances and acute myocardial necrosis.
